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Aims and Rationale

Aims of the policy.

This policy aims to create a common, cross phase, approach to the teaching of
calculations within the Lynn Grove cluster of schools.

This policy will be followed in all cluster scho ols from EYFS to, as a minimum, year
8.

The following schools are committed to following this policy: -

Woodlands Primary Academy
Hillside Primary School
Homefield P rimary School
Moorlands Primary School
Wroughton Infant School
Wroughton Junior School
Lynn Grove High School.
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Rationale behind the policy.

In the Autumn term 2013, it was clear that there was not a common approach to the
teaching of calculations within th e Lynn Grove Cluster. Research into calculation
methods completed within the cluster showed that there were vast differences in the
ability of children to calculate accurately through all cluster schools.

Transition between key stages always presents dif ficulties, and this policy will ensure
that any child who transitions between key stages, within the cluster, will find the same
calculation methods are being developed in each key stage. This should be seen right
through to year 8 (as a minimum) so that the progression in their calculation methods
can be maintained.

The effective teaching of mental calculations has consistently been found to underpin
success in written calculations and therefore mental calculations forms a central part
of this policy.

Research within the cluster strongly supports the findings of the nationally acclaimed
Norfolk calculation research *that the most effective calculation strategies are those

1 The latest Primary Norfolk Calculations research can be found using the following reference: - Borthwick,

A. and Harcourt-Heath,M (2012) Calculating: what can year 5 children do now? Proceedings of the British

Society for Research into Learning Mathematic s 6 32 6®B) pp. 25
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which are built on conceptual
understanding - which foster a Mastery
real understanding of t he
structure of mathematics and why Fluency
the calculation methods work.

Conceptual understanding leads to
fluency which in turn leads to Conceptual

understanding
mastery.

In both the cluster and Norfolk
research, those children who used traditional algorithms to calculate had a fa r lower
success rate than those who used a strategy that is rooted in conceptual
understanding. Furthermore, children in year 6 of primary schools in the cluster, and
in research elsewhere in Norfolk, who used conceptually based methods outperformed
thos e in year 8 who used traditional algorithms.

Therefore, the calculation methods set out in this policy are those which are clearly
based on a conceptual understanding of maths and which also allow children to
experience the joy of discovery. The methods are relational (encourage children to
see the re lationships, make connections and see why something works ) rather than
instructional (relies on children simply following a set of instructions with no
understanding) .

Structure of the policy.

For each operation the following is provided: -

1 An Overview of the operation in a nutshell.

1 Key Vocabulary related to the operation.

1 Early L earning- how children first experience and begin  to develop knowledge
and understanding of the operations.

1 Mental Strategies - key strategies and expectations for mental calculations
related to each objective.

1 Written Strategies - For each operation at least two different written
strategies are outlined.  All these strategie s should be developed in tandem
throughout EYFS, KS1, KS2 and KS3. Progression is set out within each
strategy -it should not be the case that children
another.




Representations

throughout

Representations are vitally important
mat hema

Representati onsk drfoori dehial drheon t o 6hango
children to manipulate and later visualise the structure of mathematics.

Representations are therefore a significant aid in developing conceptual understanding.
Different concepts can be repr esented using the same resource/representation
depending on the childds age and stage of mat hen

Below are the key representations, presented in alphabetical order, that will be in use
throughout a childds maths education in the cl us

Arrow Cards

1000

900

20

8
Beadsirings  gasene00000000000700000006
18 26
18 26

Counters

Counting Sticks




Cubes

Cuisenaire Rods

Fraction Plates

Hundred Square s

Multiplication Grids

Also:
Ten Square (in 0.1s)

One Square (in 0.01s)

N

12

21

27

Bla olwlw

28

36

10

35

12

24

14

28

- 42

16

32

56 |t

3'.9 o ~4|c~ v | wlw

L lw|(N oltnsw

18

36

63

Nlelels

-
o

85 8|6 8

70




Number Lines (+ blank number lines)

Numicon

o i

2
one two three four five
|
6 7 8 9 10
six seven eight nine ten

Place Value Chart

0 20 30 4 5 6 70 8 %0

Thinking Strips




Progression in Calculations

The following pages show the progression in the calculation strategies taught within
the cluster.

For each operation there are at| east two different strategies, which should be
devel oped alongside each other across a chil dds

10



Addition

Addition involves the adding together of sets of objects, or the adding of more objects
to a set. Addition is commutative. The inverse of addition is subtraction.

Key Vocabulary
Add Altogether  Sum Total Increase More

Early Learning

Children will relate addition to the combining of 2 groups:
Forexample:3+2=5

Count out 3, 5 E 5 count out 2. E 5 Put together and count
=5

They develop ways of recording calculations using pictures, etc.

= -
anf o
D G
2 mered .?'.- = o _'JJ g el =P
f_- - -'_:..-_h'.. 'g:ﬂ F
%T::'_":}l;' % {:r?:::lj

Children are encouraged to make use of fingers as these are a constantly available
resource for calculations at this level

11



Mental Strategies - Addition

Key features of mental addi tion

Numbers can be added in any order. Take any pair of numbers, say 7 and 12, then:
7+12=12+7
This is the commutative law of addition.

When three numbers are added together, they too can be taken in any order because
of the associative law andt he commutative law. In practice, two of the numbers have
to be added together or associated first, and then the third number is added to the
associated pair to give the result of the calculation. For example:

7+5+3=(7+5)+3
=7+(5+3)

=(7+3)+5

Counting forwards and backwards

Children first meet counting by beginning at one and counting on in ones. Their sense of
number is extended by beginning at different numbers and counting forwards and
backwards in steps, not only of ones, but also o f twos, fives, tens, hundreds, tenths and
SO on.

The image of a number line helps them to appreciate the idea of counting forwards and
backwards. They will also learn that, when they add two numbers together, it is
generally easier to count on from the la  rger number rather than the smaller. You will
need to review childrenf6s 6counting onbo
to adopt more efficient methods.

12
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4+5=? by counting on in one from 4.

10+6=7? by counting in ones from 10 (or use place value
knowledge).

23+5=? by counting in ones from 23.

27+60=? by counting on in tens from 27.
50+38=? by counting on in tens then ones from 50.

35+15=? by counting on in steps of 5 from 35.

47+58=? by counting on 50 f rom 47, then 3 to 100 the nto 105.

570+300=? By counting on in hundreds from 570.

3.2+0.6=? by counting on in tent hs.

1.7+0.55=7 by counting on in tenths and hundreths.

Partitioning

It is important that children are aware that numbers can be partitioned - both along
the place value boundaries and in other ways.

30+47=? by 30+40+7

23+45=? by 40+5 +20 +3 or 40+23+5

55+37=? by 55+30+7 or 50+37+5

42+28+51=? by 40+2+20+8+50+1 =40+20+5048 +1 or by
42+20+50+8+1

5.6+3.7=? by 5.6+3+0.7

540+380= ? by 540+300+80 or 540+360+ 20

13




Partitioning - Bridging Through M ultiples of 10

An important aspect of having an appreciation of number is to know how close a number
is to the next or the previous multiple of 10: to recognise, for example, that 47 is 3
away from 50, or that 47 is 7 away from 40.

In mental addition, it is often useful to count on or back in two steps, bridging a

mul tiple of 10. The empty number | ine, with mult
since children can visualise jumping to them. For example, 6 + 7 is  worked out in two

jumps, first to 10, then to 13. The answer is the last point marked on the line, 13.

5+8 =? by 5+5+3

65+7=7 by 65+5+2

49+32="7 by 49+1+31

57+34=7 by 57+3+31

1.4+1.7=? by 1.4+0.6+1.1

0.8+0.35=? by 0.8+0.2+0.15

Partitioning - Compensting

This strategy is useful for adding numbers that are close to a multiple of 10, such as
numbers that end in 1 or 2, or 8 or 9. The number to be added is rounded to a multiple

of 10 plus or minus a small number. For example, adding 9 is carried out by  adding 10,
then subtracting 1.

A similar strategy works for adding decimals that are close to whole numbers. For
example:

14+29=14+3080.1

14



34+9=? by 34+10-1

34+11=? by 34+104

53+12 =7 by 53+10+2
53+18 =? by 53+20-2

38+68=7 by 38 +70-2

138+69="7 by 138+70-1

2%+ 1%by 2%+ 20

5.7+3.9 by 5.7+4.0-0.1

Partitioning - Using near doubles

If children have instant recall of doubles, they can use this information when adding
two numbers that are very close to each other. So, knowi  ngthat 6 + 6 = 12, they can be
encouraged to use this to help them find 7 + 6, rather than use a counting on strategy

or bridging through 10 .

6+7 is double 6 add 1 or double 7 subtract 1

13+14 is double 13 add 1 or double 14 subtract 1

39+40 is double 40 and subtract 1

18+16 is double 18 and subtract 2 or double 16 and add 2

60+70 is double 60 and add 10 or double 70 and subtract 10.
75+76 is double 76 and subtract 1 or double 75 and add 1

160 + 170 is double 150 then add 10 then add 20 or double 160
and add 10 or double 170 and subtract 10

2.5+2.6 is double 2.5 add 0.1 or double 2.6 subtract 0.1

15




Written Strategies - Addition

Number line

Children first complete addition by counting on printed number lines.

E.g. 7+3=?

My 0 to 10 number line a

0 2 3 w5 6 7_8 910
gafes | 111111 N

Or by using blank nu mber lines .

b +2.57

N_L\
Children then extend this to numbers which bridge through 10.

\145="

<L |

oI o B |

N \§ \a 20 2, 29

Children begin to jump in steps greater than 1, often adding to the next multiple of
-7
\1 4+ 5="

+3 42

N\
a 20 @

16

10.



As children become more confident they jump in larger steps and may
through 10 .

32.423=7

=% 10 10 Y

32 w2 sz 69)

32 x¥23=7?
=1 410 X6 g
23 30 Lo SO
This can then be extended to decimals.
\-3242:-571=7
+ %05 *a.0M

\-32 332

choose to bridge

On the number line it is important not to dictate the size of jumps children choose

to make.

Partitioning

Children can calculate addition questions by partitioning, both canonically

2) and non-canonically (e.g. 42=30+12 or 42=15+27).

L2+ V1 =7

L2 + )\ L40O%\0 =50
\ \ 2+7 =19
SO)Qq 69

17
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Partitioning can be set out in many ways, but the principle is the same.

329+\16=?
3294+ 17657

63

300 + \00=400 320+\10=420

4O qp 5

Zqﬂ*-’te'zo 1-'% ag 6xY =\5
329 329 329
\ G "-_\G L 6
500 “2% 400 rao+IS
a0 15 (505)
\ S

The method can also be easily extended to decimals.

Representations

Beadstrings, Numberlines, Counters, 10 0 squares (including 10s and 1 square), Arrow
cards, Counting sticks, Thinking Strips, Numicon, Cubes, Cuisenaire Rods

Using and Applying

1 There are 36 children playing hide and seek. 15 children join them. How many
are playing hide and seek?

1 Fred has 72 playing cards. His friend gives him 22 more. How many does he have
now?

18



Subtraction

Subtraction is the process of taking one quantity away from another, or finding the
difference between two quantities. It is the inverse of addition and is not
commutative,i.e.5 - 3is notthe sameas 3 - 5.

Key Vocabulary

Subtract Take away More than Less than Find the difference How many left Minus
Decrease Fewer than Difference between

Early Learning

In the early stages, children will be taught to 0t ak e @evatydobjects and find
the new total.

For example: 5 -2=?

r~ w0 /\

(Q«)/f 4 \14’ 3 :/ ;(/ «4
i ‘( W ‘( \( ‘

\

5 take away 2 is 3

(

(‘Q(J \ (‘S’(/ \ (‘Q(J \

They develop ways of recording calculations using pictures etc.

5-2=3

OO OA

Children will be taught to use the vocabulary involv  ed in subtraction through practical
activities and discussion e.g. take away, leave, how many left?, how many more to make?
jumping backwards on different sized number lines and tracks ; physically taking away
objects from a given set (throwing away/gone)

They will be taught to recognise differences in quantity in everyday objects and to find

one |l ess in practical contexts that relate to t
resources. From the very first stages, the children will be introduced to numb er lines

including those with negative numbers and encouraged to visualise the calculation.

19



o
o

The differenceis?

1lessthan10is9
10 subtract 1 equals9
10-1=9

6+7?7=10 ?7+6=10

10-6="7 10- 4=6

CEYy, (SO,

=

D
A - AW e
7 N2 Z 3Nt

20



Mental Strategies - Subtraction

Counting On or Back

Children first meet counting by beginning at one and counting on in ones. Their sense of
number is extended by beginning at different numbers and coun  ting forwards and
backwards in steps, not only of ones, but also of twos, fives, tens, hundreds, tenths and
so on. The image of a number line helps them to appreciate the idea of counting
forwards and backwards.

Count on or back in ones, twos or tens.

Count on or back in tens and ones.

Count on or back in hundreds, tens and
ones.

Count on or back in hundreds, tens, ones
and tenths.

Count on or back in hundreds, tens, ones,
tenths and hundredths.

Patitioning - Bridging

It is important for childre  n to know that numbers can be partitioned into, for example,
hundreds, tens and ones, so that 326 = 300 + 20 + 6. An important aspect of having an
appreciation of number is to know how close a number is to the next or the previous
multiple of 10: to recogn ise, for example, that 47 is 3 away from 50, or that 47 is 7
away from 40. In mental addition or subtraction, it is often useful to count on or back

in two steps, bridging a multiple of 10.

Bridge through 10 and multiples of 10.

Bridge through multiple s of 100 and 10.

Bridge through multiples of 1000, 100
and 10.

Bridge through whole numbers.

21




Partitioning - Compensating

This strategy is useful for subtracting numbers that are close to a multiple of 10, such
as numbers thatend in 1 or 2, or 8 or 9. The number to be subtracted is rounded to a
multiple of 10 plus or minus a small number. For example, subtracting 18 is carried out
by subtracting 20, then adding 2.

A similar strategy works for adding or subtracting decimals that are close to whole
numbers.

Subtract 10 and adjust by 1.

Subtract a multiple of 10 and adjust by 1.

Subtract 10 or 20 and adjust.

Subtract a multiple of 10 and adjust.

Subtract a multiple of 10 or 100 and adjust.

Subtract a whole number and adjust.

Place Value ard Related Calculations

Using their knowledge of place value, children can use facts they know to derive others.

Use knowledge of place value and related calculations e.g.
work out

180-120 =60 using 18-12=6.

Use knowledge of place value and related cal culations e.g.
work out

6.304.8=? using 63348.

Use knowledge of place value and related calculations e.g.
680-430, 6.8 -4.3, 0.68 -0.43 can all be worked out usi ng the
related calculation 68 3.

22




Partitioning Bridging Through 60 to Calculate a Time | nterval

Time is a universal non-metric measure. A digital clock displaying 9.59 will, in two
minutes time, read 10.01 not 9.61. When children use minutes and hours to calculate
time intervals, they have to bridge through 60.

So to find the time 20 minutes a  fter 8.50am, for example, children might say 8.50am
plus 10 minutes takes us to 9.00am, then add another 10 minutes.

Partition: count on or back in minutes and hours,
bridging through 60 (analogue times)

Partition: count on or back in minutes and hours ,
bridging through 60 (analogue and digital times)

Partition: count on or back in minutes and hours,
bridging through 60 (analogue and digital times,
12-hour and 24 -hour clock) .

23




Written Strategies - Subtraction

Number Line
73026=?

Taking Away -3 -3 -20

1
9% &3 73
Finding the Difference
o
30 Jo

33606178 =7

Taking Away -4Z - oo -36

[ )
GO

Finding the Difference

W

I 200 300 53:Q
1 7%

5.73383.85 =?

Taking Away

24



Finding the Difference

FEs 5"'7-3‘

385 .
Partitioning
73826=? 93-26% 7

5o (?u-?-ﬂ')

-3 (3-6)

336 8178 =? 33L - |78 ?

200 (300 ~100)

-0 (30-70)
Sy ((:"8)

200-40~2 *

5.7383.85 = ? 5.73—3-85= r

7 X (5-3)
-0-\ (O'-, -0'8)
O 02 (o* 03—00053

(-8%)
2-0-1=-0°02 =

25



Representations

Arrow Cards, Beadstrings , Counters, Counting Sticks, Cubes, Cuisenaire Rods, Hundred
Square (Ten Square, One Square), Number Lines, Numicon, Thinking Strips

Using and Applying
1 Ilhave 10 grapes and | eat two. How many grapes do | have left?

1 There are 143 people on a train. If 68 people get off at the next station, how
many people are still on the train?

9 Anna has £8.30 and Bob has £5.85. How much more does Anna have than Bob?

1 A baby giraffe is 1.53 metres tall. His mother is 4.38 me tres tall. What is their
difference in height?

26



Multiplication

Multiplication is the process of repeated addition. The inverse of multiplication is
division.

Key Vocabulary
Multiply Times Product Lots of G roups of Multiples A rrays
Early Learning

Children will Count repeated groups of the same size

2+2+2=6 (2x3 =6)

They work on practical problem solving activities involving equal sets or groups

¢ @Y
Qe a8

I_“h'i
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Mental Strategies - Multiplication

Count on from and back in ones, twos, fives and tens.

Derive doubles of numbers to 20 and doubles of multiples of 10 to
100.

Recognise multiples of 2, 5 and 10.

Derive and recall multiplication facts fo  r 2, 3, 4, 5, 6, 10 times tables.
Identify doubles of 2  -digits numbers.

Derive doubles of multiples of 10 and 100.

Recognise multiples of 2, 3, 4, 5, 6 and 10

Derive and recall all multiplication facts up to 12  -times.

Recognise multiples up to 12.

Recaognise square numbers up to 12x 12.

Multiply a 2 -digit number by a single digit.

Use place value and multiplication f acts to derive decimals: ie 0.6x 8
=48

Identi fy prime numbers less than 100.

Doubling

Double all numbers to 20.
Double multiples of 10t o 100.
Double multiplies of 5 to 100.

Double any 2-digit number to 100.

Double multiples of 10 and 100.

And all corresponding halves of above.
Multiply by 4, double and double again.
Multiply by 8, double three times.

Multiply by 5, multiply by 10 and half.
Multiply by 20, multiply by 10 and double.

Multipl y by 50, multiply by 100 and half.
Multiply by 25, times 100 and half and half again.
Double decimals wit h units, tenths and hundredths.

28




Written Strategies - Multiplication

Number line

3times5 is 5+5+5=15 (or 3 lots of 5)

Repeated addition can be shown easily on a number line:

3B5x4="?
430 4320 30 +30 —
Sxy
o o) (o) qo 120
156 x7 =7
<+ 100
+ 350
+42
00X T Sox1
(®) Moo

29



8.4X3=7

Commutatively

Children should know that 3 x 5 has the same answer as 5 x 3. This can a
on the number line.

“+S S +5
.‘ IZ L e 5 A A A A v ‘A\ IAZ. |15 I“‘_
*
3 +3 +3 +3 LB

Arrays

Children should be able to model a multiplication calculation using an array.

8 00 &D
a8 D000
3)(5::\5

Iso be shown

Children will continue to use arrays where appropriate leading into the grid method of

multiplication .

30



14x6="7

lo} -
A XXX % XX XX X |x mex
X XA X XX X XX x |%Xx*X
b ®%% % X x X xx x [¥Xxy
XXX X X ¥ % %% % [XXxx
XXXX X X % wx X il
AR LA X X % %% X | xXXx
Vo) 24
354x7=7
1 2100 Fme || dag)

31



52x38="7

56.8x7="7

Representations

Beadstrings, Number lines, Counters, Place value cards, 100 squares (including 10s and 1
square), Counting sticks, Thinking strips, Multiplication grids, Numicon, Cubes,

Cuisenaire Rods.
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